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Dissecting aortic aneurysm involving a right-sided aortic
arch is apparently quite rare. A patient with this unusual
entity is described. By performing an extraanatomic by-
pass, the aneurysm was excluded between stainless steel
Dissecting aortic aneurysm involving a right-sided aortic
arch appears to be quite rare. To our knowledge, there is
only one previous case report of this entity (I). We recently
encountered this unusual problem.
Case Report
A 64 year old man was admitted to the Manhattan Vet-
erans Administration Hospital with increasing dyspnea, per-
sistent cough and hoarseness. The admission chest X-ray
film demonstrated an elevated left hemidiaphragm, collapse
and consolidation of the left lower pulmonary lobe, a left
pleural effusion and a widened mediastinum (Fig. I). The
patient had a history of long-standing hypertension. No car-
diac murmurs were heard. Both carotid pulses were equal,
the left radial pulse was absent and the right femoral pulse
was weaker than the left. Fiberoptic bronchoscopy disclosed
almost near total extrinsic occlusion of the left mainstem
bronchus.
Angiography. Angiography performed from the right
brachial artery demonstrated a right-sided aortic arch (Fig.
2 and 3). The left common carotid artery was the first vessel
originating from the aortic arch, followed by the right com-
mon carotid artery and the right subclavian artery. The right
vertebral artery was quite large and provided collateral flow
to the left vertebral artery and left subclavian artery. A large
dissecting aortic aneurysm was near the origin of an aberrant
left subclavian artery that appeared to be totally occluded.
A chest computed tomographic scan demonstrated that the
From the Department of Thoracic and Cardiovascular Surgery, New
York University Medical Center, New York, New York. Manuscript re-
ceived February 7, 1984, accepted March 9, 1984.
Address for reprints: Joseph N. Cunningham, Jr., MD, Department of
Surgery, Maimonides Medical Center, 4802 Tenth Avenue, Brooklyn,
New York 11219.
© 1984 by the American College of Cardiology
staples. The patient was discharged from the hospital 21
days postoperatively. Although the reasons for the ex-
treme rarity of this entity are not clear, precise anatomic
definition is required for successful surgical therapy.
aorta passed posterior to the trachea and anterior to the
esophagus.
Left and right femoral arteriography was performed to
determine the origin of the true and false lumens (Fig. 4).
The left femoral injection demonstrated faint filling of the
left renal artery and celiac vessels. The aortogram performed
by way of the right femoral artery demonstrated no major
visceral vessels; however, there were abundant collateral
vessels. Thus, both lumens probably provided essential vis-
ceral and collateral blood flow.
Surgery. The patient was explored through a bilateral
thoracotomy. A 34 mm Dacron graft was inserted between
Figure 1. Admission chest X-ray film demonstrating elevation of
the left diaphragm, left pleural effusion and widened mediastinum.
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spine. Cyanotic congenital heart disease, including tetralogy
of Fallot, pulmonary stenosis with ventricular septal defect,
tricuspid atresia and truncus arteriosis, may occur in as many
as 75% of patients (2,3).
The most common type of right-sided aortic arch, as
demonstrated in our patient, includes four arch vessels. The
first vessel arising from the aorta is the left common carotid
artery followed by the right common carotid artery, right
subclavian artery and finally an aberrant left subclavian ar-
tery. In this form of right-sided arch, congenital heart dis-
ease is present only in 5 to 10% of patients (2,3). Tracheal
or esophageal compression may occur in the newborn or
infant as the result of a vascular ring (3,5).
Surgical correction of aortic dissection. Compared with
a normal left-sided arch, the anatomy of a right-sided arch
with a dissecting aneurysm creates specific technical prob-
lems. The retrotracheallocation of the aorta makes a stan-
Figure 3. Schematic diagram demonstrating the anatomic location
of the great vessels and aneurysm. F = false lumen; LCCA =
left common carotid artery; LSA = left subclavian artery; LVA
= left vertebral artery; RCCA = right common carotid artery;
t ". RSA = right subclavian artery; RVA = right vertebral artery; T
= true lumen.
Figure 2. Right brachial angiogram demonstrating right-sided aortic
arch. The first vessel arising from the arch is the left common
carotid artery, followed by the right common carotid artery and
the right subclavian artery. The aberrant left subclavian artery is
occluded at its origin. Note the large left vertebral artery filling
through collateral vessels.
the ascending aorta (end to side) and the distal thoracic aorta,
including both true and false lumens (end to end). The
proximal and distal segments of the aneurysm were sepa-
rately excluded with a double row of staples (Fig. 5). The
ischemic interval to the distal aorta was 19 minutes.
The patient was extubated on the third postoperative day
and had gradual reexpansion of the left lower pulmonary
lobe. On the 21st postoperative day, the patient was dis-
charged from the hospital. Aside from residual hoarseness,
he is completely well 16 months after surgery.
Discussion
Although a right-sided aortic arch is not uncommon, a
dissecting aneurysm involving a right-sided arch is ex-
tremely rare, with only one other case reported to our knowl-
edge ( I).
Anatomic types of aortic arch. There are two predom-
inant anatomic types of right-sided aortic arch (2-4). In the
"mirror image" type, three great vessels arise from the
aortic arch and include proximally to distally: a left innom-
inate artery, right common carotid artery and right subcla-
vian artery. The aorta usually descends to the right of the
RSA
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Figure 4. A, Left femoral arteriogram demonstrating left renal
artery. B, Right femoral arteriogram demonstrating no major vis-
ceral vessels.
dard end to end anastomosis quite awkward if not impossible
to perform. We elected to perform an end to side anasto-
mosis with the use of a partial occlusion clamp. This tech-
nique permits continual distal aortic perfusion while the
proximal anastomosis is constructed.
We generally advocate the use of some distal shunting
technique with thoracic aneurysm repair to prevent spinal
cord ischemia (6). However, with this patient we were not
certain whether to perfuse the right or left femoral artery,
or both. Because we were able to limit the period of distal
ischemia in this patient, we elected not to use a distal shunt.
It was evident that both the true and false lumens were
providing essential distal blood flow. Thus, the distal aortic
anastomosis included both the true and false lumens
(Fig. 5).
Although autostapling devices have not been routinely
employed in thoracic vascular operations, we believe that
in selected situations, the technique of aneurysm exclusion
between staples with extraanatomicbypass may be efficacious.
Figure 5. Schematic diagram of Dacron graft interposed between
the ascending aorta and distal aorta. The aneurysm has been ex-
cluded between a double row of stainless steel staples, and the
distal anastomosis incorporates both the true and false lumens.
Abbreviations as in Figure 3.
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Etiology. The cause of the extreme rarity of this entity
is unclear because neither right-sided aortic arch nor dis-
secting aneurysm is an extremely rare condition. One ex-
planation for the low incidence might be that a significant
percent of patients with a right-sided arch may have con-
genital heart disease that precludes survival to an age when
aneurysm formation is more common. Another possible ex-
planation is that the course of the descending thoracic aorta
with a right-sided arch is different from that of a normal
left-sided arch, and the right-sided aorta may be less sus-
ceptible to the shear forces that would predispose to either
dissection or formation of an aneurysm.
In summary. although a dissecting aneurysm involving
a right-sided aortic arch is apparently extremely rare, sur-
gical repair can be achieved successfully with precise an-
atomic definition. We describe an approach that has been
successful in the treatment of this entity.
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